EP4 agonist accelerates osteoinduction and degradation of beta-tricalcium phosphate by stimulating osteoclastogenesis.
Porous beta-tricalcium phosphate (TCP) has been known to have osteoinductive potential in ectopic site implantation in canine models without the use of osteoinductive substances or cell transplantation. Prostaglandin E2 receptors, particularly EP4, are known to play an important role in osteogenesis. EP4 agonists have been demonstrated to have positive effects on bone remodeling and bone morphogenic protein-induced ectopic bone formation in rodent models. We examined the efficiency of porousbeta-TCP-induced osteoinduction in beagles by the graded-release EP4 agonist, which was injected at their buttocks intramuscularly. Newly formed bone was observed on and after 3 weeks in the EP4 agonist-injected, while on and after 6 weeks in control groups, respectively. After that the bone resorption and the beta-TCP degradation was accelerated in EP4 agonist-injected group. Tartarate-resistant acid phosphatase-positive cells appeared in each group before bone formation, and the number of these cells reduced gradually; however, more multinucleated and larger cells appeared, particularly in the injected group. Injection of an EP4 agonist was proved to accelerate the osteoinduction and degradation of beta-TCP in canine model. Histological analysis revealed that the EP4 agonist stimulated osteoclastogenesis before bone formation.